The binuclear C o(II) and M n(II) complexes with H5(H XTA ). where H5(H X TA ) repre sents N,N'-(2-hydroxy-5-methyl-l,3-xylylene)bis(N-carboxymethylglycine), induced a strong ethylene evolution from 1-aminocyclopropane-l-carboxylic acid (ACC) in the presence of hydrogen peroxide, whereas activities of the corresponding Fe(III), N i(II), and V (III) com plexes were found negligible. Based on spectroscopic results and mass-spectral data it is proposed that a peroxide adduct of binuclear Co(II) (and M n(II)) complex with ^'-coordina tion mode interacts with ACC, which is chelated to a binuclear cobalt complex leading to facile oxidative degradation of ACC and to evolution of ethylene. 
The binuclear C o(II) and M n(II) complexes with H5(H XTA ). where H5(H X TA ) repre sents N,N'-(2-hydroxy-5-methyl-l,3-xylylene)bis(N-carboxymethylglycine), induced a strong ethylene evolution from 1-aminocyclopropane-l-carboxylic acid (ACC) in the presence of hydrogen peroxide, whereas activities of the corresponding Fe(III), N i(II), and V (III) com plexes were found negligible. Based on spectroscopic results and mass-spectral data it is proposed that a peroxide adduct of binuclear Co(II) (and M n(II)) complex with ^'-coordina tion mode interacts with ACC, which is chelated to a binuclear cobalt complex leading to facile oxidative degradation of ACC and to evolution of ethylene. duce ethylene from AC C are necessary, but the models are scarce at present. In our previous paper (Nishida et al., 1992a) we have reported that binuclear iron(III) complex with H (H P T P ), where H (H P T P ) denotes N,N,N',N'-tetrakis(2-pyridylm ethyl)-l,3-diamino-2-propanol (Nishida et al., 1992b), exhibits activity for ethylene evolution from A C C in the presence of hydrogen peroxide, and proposed that the pres ence of an activated oxygen species is necessary for ethylene evolution. A fter this report, we have observed that binuclear C o(II) and M n(III) com pounds with H 5(H X T A ), N ,N '-(2-hydroxy-5-methyl-l,3-xylylene)bis(N-carboxymethylglycine), (Murch et al., 1987) exhibits much higher activity for ethylene evolution than that of the Fe(III) complex with H (H P T P ). In this article, we will re port the preparation, ethylene evolution, and spec troscopic data of these binuclear C o(II) and M n(II) compounds with H S(H X T A ). 
Ethylene is a natural plant growth regulator in volved in

Experimental
Metal com pounds
Determination o f ethylene evolved
Binuclear metal complex (0.02 mmol) and ACC (30 mg) were dissolved in 2.5 ml of water, and to this solution was added 2 ml of aqueous hydrogen peroxide (0.1 mol/1); the vessel (total volume, 19 cm3) was sealed with a butyl rubber cap. A t ap propriate time after mixing, 1 ml of the air in the head space was analyzed by GC. GC conditions are: glass column (diameter 3 mm; length 1.1 m); packing material, active alumina; carrier gas, nitro gen (flow rate, 60 ml min-1 ); column temperature, 80 °C; detector temperature, 90 °C; flame ioniza tion detector.
Spectroscopic measurements
The aqueous solutions containing cobalt(II) complex, hydrogen peroxide, and amino acid (gly cine or AC C ) were prepared, and absorption spectra of these solutions were measured with a Shimadzu U V -2200 at 298 K. Final concentrations are C o(II) complex, 2 x l 0 -3 , H20 2, 2 x l 0 -2 , and amino acid, 2 x l 0~2 mol/1, respectively.
Evaluation o f catalase-like function
Catalase-like function of the metal complexes was evaluated by measuring the volume of dioxy gen molecule collected in a gas biuret, which evolved from the solution (total volume 6 cm3) containing a metal complex (10 mmol) and hy drogen peroxide (1 mmol) at 25 °C in water (Okuno et al., 1997). Theoretical quantity of the dioxygen molecule, which evolves via decomposi tion of hydrogen peroxide under our experimental conditions is ca 16 cm3, which was exemplified by the authentic experiment by the use of Mn20 as a catalyst in water.
Mass spectral measurements
Mass spectra of the solution were obtained with a A PI 300 triple quadrupole mass spectrometer (Ion-spray interface of PE-Sciex, Thornhill, ON, Canada) at room temperature. All the spectra were compared with the calculated isotope pat terns, as shown in Fig. 4 . Fig. lb) . In the case of M n(III) complex, the brown color due to M n(III) ion disappeared upon the addition of hydrogen peroxide (not shown), indicating that the M n(III) state of the (H XTA )-com plex is re duced by hydrogen peroxide, and the resulted bi nuclear M n(II) species cannot be re-oxidized to a M n(III) state by hydrogen peroxide; this is consis tent with negligible activity of this complex for de composition of hydrogen peroxide; it is clear that a M n(II) species in the solution is the main species for evolution of ethylene from ACC. No remark able spectral change was observed for the case of N i(II).
Results and Discussion
Ethylene evolution from A C C by the metal complexes
In the case of the C o(II) complex, a drastic change in absorption spectra was seen as illus trated in Fig. 2 : by the addition of hydrogen per oxide, the absorbance in the range 3 5 0 -5 0 0 nm in creases ( 0 -6 min) and after 6 min the decreases of the absorbance began (see traces F to G in Fig. 2b ). It should be noted that the absorption spectrum of the last trace in Fig. 2b is very 
called "the first band" of the C o(III) complexes (Shibata, 1983). These indicate that a C o(III) species is formed in the solution containing C o(II)2(H X T A )(C H 3C O O )23_ and hydrogen per oxide, but it is clear that a phenolic group of the original ligand (H X T A ) is destroyed because the
